Quick freezing of one-cell mouse embryos using ethylene glycol with sucrose.
One-cell mouse embryos were frozen by direct plunging into liquid nitrogen (LN(2)) vapor after equilibration in 3 M ethylene glycol with 0.25 M sucrose (freezing medium) for 5 to 40 minutes. After thawing, the embryos were cultured in vitro and the effects of the equilibration period and dilution method were examined. No significant difference was observed in the in vitro survival of embryos when 0.5 or 1.0 M sucrose was used for the dilution of the cryoprotectant for each equilibration period. The highest survival rate (67.2%) was obtained when the embryos were equilibrated for 10 minutes, and the cryoprotectant diluted with either 0.5 or 1.0 M sucrose after thawing. Shorter (5 minutes) or prolonged (40 minutes) equilibration of embryos in the freezing medium yielded significantly lower survival rates. Dilution by direct transfer of the frozen-thawed embryos into PB1 resulted in lower survival rates than when 0.5 or 1.0 M sucrose was used. The in vitro development to the blastocyst stage of one-cell mouse embryos frozen after 10 minutes equilibration in the freezing medium and diluted after thawing in 0.5 M sucrose was significantly lower than the control (68.0 vs 92.7%). However, transfer of the blastocysts developing from frozen-thawed one-cell mouse embryos into the uterine horns of the recipients resulted in fetal development and implantation rates similar to the control.